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ARTICULATION OF JUNIOR AND SENIOR HIGH- 
SCHOOL MATHEMATICS. 

Articulation while only a borrowed and a figurative word 
still implies the joining oil things more or less distinct though 
as closely "articulated" as the arm and the body in human 
anatomy. 

A better picture of the ideal relation of the junior and senior 
secondary schools, if taken from anatomy, is the way our 
muscles and tendons unite. Innumerable microscopic strands 
of connective tissue from innumerable microscopic muscle 
fibers are extended to a point beyond which there is no longer 
muscle tissue but only tendon — yet the tendon reaches and is 
attached to every part of the muscle. 

So we may picture the ideal relationship of the senior and 
junior schools — the aims, purposes and courses of study so 
closely bound that even specialists cannot tell where one leaves 
off and the other begins. The separation in years and in build- 
ings we should aim to make of no more actual significance than 
is the length of the sleeve to the arm muscles it covers. 

The junior high school is primarily a finding and a sorting 
school — here the tastes, aptitudes and capacities of pupils are 
to have an intellectual try-out, based upon real first hand ex- 
perience with some of the school work that lies just ahead. 

No longer must children make their selection of a high school 
or of a high-school course a matter of chance, of faith or of a 
blind obedience. No longer must children enter a high school 
first and find out what is taught there, afterwards. 

There should be in the junior high school — which is a " find- 
ing and sorting" school — courses of study that are finding 
and sorting courses. 

The lines of work that lie just ahead are not merely studied 
on the map as formerly, but the pupil actually travels in 
person along each of the main lines of advanced study — if but 
for a very short distance — yet far enough in most cases to show 
the pupil, his instructors and his parents, where that pupil's 
talents and aptitudes lie. 
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I. 

First among the essentials for the perfect and harmonious 
cooperation of the two schools! — or the two phases of one school 
as they really are — is the planning of courses of study (or if 
we modernize our terminology, "curricula") that enable the 
pupil to make his successive steps of progressive differentiation 
and specialization in his work come as the result of actual first 
hand experience in his class room. 

In the field of mathematics you ladies and gentlemen have 
shown the way, to the teachers and supervisors of the other 
major divisions. 

Is it unreasonable to expect that within a very few years we 
shall find in the junior schools a plan consisting of one, two or 
three years of work along these principal lines: 

1. General Introductory Mathematics. 

2. General Introductory Natural Science. 

3. General Introductory Social Science. 

4. General Introductory English. 

a. Magazines, b. Newspapers, c. Classics. 

5. General Introductory Foreign Language. 

6. General Introductory Art. 

a. Drawing — Manual Training. 

b. Music — Vocal. 

7. General Introductory Body-Training. 

It is unnecessary to call attention here to the absolute neces- 
sity of having these courses or curricula that are anywhere to 
be locally administered — planned either by one mind, or by a 
group of minds in conference, to the end, that 

First, each course shall first of all embody the principles of 
unity in purpose, and grading in difficulty, and that 

Second, each shall be so far as is humanly possible made up of 
selected bits of reasonable adolescent experience rather than of 
selected excerpts from secondary textbooks. 

Again you have blazed the trail, mathematics. 

II. 

A second essential to a perfect and harmonious union of the 
two phases of secondary school work is unity of supervision. 
It has been repeatedly urged in reports and surveys that 
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junior high-school administrators should be experienced as 
actual teachers in both high and elementary school work. 
Where is is possible to secure supervisors of this type, no better 
guarantee of unity in supervision is necessary. 

Our difficulties here (and they have been and still are most 
discouraging) have arisen from a conscious or unconscious 
partisanship of the supervisor, based upon his previous experi- 
ence as a teacher. There is no question but that such a parti- 
sanship works injury to the junior pupils — no matter on which 
side the supervisor's preferences lie. 

The suggested appointment of subject-supervisors, in the 
major lines of work — mathematics, English, social science, 
natural science, etc., is open to the same objection. Where are 
these supervisors to be found who combine an appreciation of 
their subject with an appreciation of an elementary school 
child's mind? The supervisor may know biology but does he 
know boys? 

Time however will cure and is curing this defect, as the 
places at the top become filled with those teachers who are 
finding their way to promotion through the junior schools. 
We are discovering that the teacher that is able to teach suc- 
cessfully in a junior school, is equally able to teach successfully 
in a senior school. 

As a second factor in supervision — the uniform compulsory 
ninth year examination has been proposed. 

Such a proposal, while it may seem harsh, still if modified 
by mutual agreement to cover a series of examinations drawn 
by both junior and senior high-school teachers in conference, 
has much to merit consideration. This certainly would be one 
way of forcing continuity of instruction — and might if not 
abused, lead to a better articulation of work, but on the other 
hand it might as easily lead to all the well-known abuses — 
cramming for the examinations — teaching for the subject only, 
and not for the pupil — frightening away the less persistent and 
often killing off the more able along with the less fit. 

Promotion by subject from the one school to the other is of 
course highly desirable when possible — but frequently this is 
not possible because ninth year subjects are not repeated in 
many senior high schools. 
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Unity in plan and unity in supervision are after all but 
means to an end. Even with perfect unity so far secured we 
have not yet reached the pupil — nor do we reach him until we 
enter the class room in the person of the class-room teacher. 

We must admit that no plan and no supervision can do much 
more than to make this desirable unity or continuity of instruc- 
tion possible and attractive. 

To make the possible become the actual, the cooperative 
efforts of the teachers in both schools is absolutely required. 

The one greatest enemy of the perfect union of the junior 
and senior high schools is a lack of acquaintance of the class- 
room teachers in the one with those of the other. From this 
ignorance spring distrust, and recriminations that lead us only 
into greater estrangement. 

Whether or not I have the honor to be the first to discover 
one means of curing this ignorance and distrust in class-room 
instruction, I have at least found a remedy as simple and easy 
of application as it is efficacious. The actual, living unity 
and continuity in and between senior and junior schools can 
be secured neither by printed plan nor by careful supervision 
as successfully as by compelling the teachers of the two schools 
to become acquainted with each other's work. In a word this 
remedy is to make compulsory and without the possibility of 
escape, a personal, first-hand acquaintance of the work, the 
aims, the methods — of the junior and senior high-school class- 
room teachers, the one, with the other. 

No other thing, can replace this mutual knowledge by actual 
exchange of visits — no lectures, addresses, articles or confer- 
ences can be substituted for the visit in person. No other 
thing can claim to approach in importance this mutual ob- 
servation of work, and mutual study of purposes. 

Unfortunately in many communities this exchange of visits 
will never be accomplished unless it is laid down as an unavoid- 
able duty. Hence, my insistence on the compulsory and seri^ 
ous nature of this exchange. 

From this exchange of visits comes first a better appreciation 
by the teachers of both schools of the subject matter to be 
taught in the other school. This of necessity will lead at first 
to a greater conformity of the junior school, to the senior 
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requirements. The first and foremost thing that the junior 
high-school boy or girl must do is to survive in the senior 
school. Unless there is " survival " there can be no continuity 
in fact. 

However well taught and well trained in other lines a junior 
high-school pupil may be, unless that pupil is able to sustain 
himself in the entering term of the senior high school all is lost. 

The junior high-school teacher who is preparing pupils for 
the tenth school year must be compelled — not merely invited — 
compelled to observe high-school work in that year, must be 
compelled to study the situations her pupils will be ultimately 
forced to face. These visits must not be optional, perfunctory, 
casual but required as of as great (or greater) importance than 
any work she may undertake in her own classroom in her 
own junior school. 

During the initial years of any junior high school's existence, 
and thereafter until a high degree of continuity is secured, not 
less than one day each month — and preferably more at the 
beginning — should, by official direction, be required of each 
junior teacher for personal observation and study in the senior 
school. 

But though the burden lies chiefly upon the shoulders of the 
junior high-school teacher there is still some obligation on the 
other side. If by visits and personal observations the senior 
high-school teacher becomes convinced that the junior pupils 
are really being well taught (though still in some respects not 
ias he himself would teach them), there will come conviction 
that if these pupils do not at first make a complete adjustment, 
possibly the fault may not be whoUy that of the junior school. 
The senior teacher as a result of his visits will be led to see 
that possession of a college degree after the completion (many 
years back) of a few elective courses in his specialty does not 
of necessity give him and his similarly fortunate fellows the 
copyright on all present and future knowledge in his chosen 
line of work. If he has studied and learned, others may still 
do so, if they have not done so already. The assumption that 
one who has worked in other fields for years back may never 
approach him or his department teachers, in either knowledge 
or technique, is a barrier to continuity, that can only be re- 
moved by repeated compulsory investigations. 
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However on the question of a knowledge of the subject 
matter the burden of blame lies chiefly on the junior school. 

In methods of instruction the burden is quite apt to be 
shifted to the senior teacher's shoulders. 

In Annapolis where our naval officers are trained, there used 
to be and possibly still is, the custom of appointing as instruc- 
tors, officers who were specialists and experts each in his chosen 
field. The young middies then came to their classrooms after 
a night of study, prepared to prove to the instructor that they 
had mastered the tasks assigned them the day before. The 
officer-teacher was not expected to " teach " as we understand 
the term. Instead, he questioned, quizzed, probed and tested 
the seZ/-education of the students before him. 

We all have seen a high-school period conducted on no very 
different basis. The complaints that the elementary school 
product does not know how to study rises from such a class- 
room, while the elementary school answer that the high-school 
teacher does not know how to teach finds justification in this 
same room. Both charges are undoubtedly founded on facts. 

However, as a result of personal visits, more and more there 
grows upon the high-school teacher an appreciation of the fact 
that the mere presence of a new pupil in his room does not 
justify his putting that pupil at once on the defensive to prove 
that he should not be marked a failure. More and more the 
high-school teacher becomes convinced that his duty is not to 
presuppose a vital interest, but rather to create one, if that is 
possible, by his own methods of daily instruction. Convince 
the high-school teacher through his required visits that a pupil 
is able to go on and you force him to the conclusion that to 
lead the pupil on is his bounden duty. 

Following this better knowledge of the subject matter by the 
one and the methods by the other, comes a sympathetic under- 
standing of each other's difficulties that makes for continuity 
in work such as no mere " supervision " (whether by superin- 
tendent, principal or supervisor-specialist) could ever hope to 
secure. 

In summary, we may secure continuity in secondary work 
by (1) continuity of plan, which is secured by having one man 
or one group of men in conference prescribe the work in any 
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given locality, for both junior and senior schools. Then by 
(2) continuity of supervision, secured by having as supervisors 
those who had had experience as classroom teachers in both 
elementary and high schools. (3) By continuity of instruction, 
secured by compulsory frequent exchanges of visits and so of 
ideas by the classroom teachers in the two schools. 

In advance of complete agreement in matters of administra- 
tion a great deal can be accomplished by the teachers of the 
two types of schools, if "they will get together and agree upon 
what is both just and reasonable in the matter of ninth year 
work. 

In New York City twenty-seven junior high schools, or as 
they are called here, intermediate schools, were organized 
within a very short period of time, in many cases without a 
complete staff and in other cases without a corps of teachers 
prepared to conduct the courses in special branches, such as 
French, algebra and high school science. While this condition 
is temporary and the teaching positions are quickly being filled 
witB those who have the requisite professional training, never- 
theless eVen without specialists, the earnest and generous co- 
operation of the New York City high-school teachers has ac- 
complished wonders for a better union of the two schools. 
Committees appointed last November made up of one half of 
high-school and one half of intermediate-school teachers have 
recently handed in reports in which there is unanimous agree- 
ment concerning the work of the ninth school year in all the 
major subjects. Through these agreements on the one hand 
the junior high-school teachers know what they are expected to 
furnish (and what they agree to furnish) in the line of prepa- 
ration, while on the other hand the high-school teachers know 
what they may expect to receive and what they have agreed to 
accept as satisfactory. 

"Were it possible for any school district large or small to 
secure results such as these from voluntary work on the part of 
its teachers much that I have suggested from the standpoint of 
administration would be entirely unnecessary. 

Joseph K. Van Denberg. 

Principal, Speyer Junior High School, 
New York City. 



